Background: The aim of this study was to estimate the prevalence of selected atherothrombotic risk factors and several clinical manifestations of atherothrombosis, as well as the utilization rates of selected vascular interventions in Greece.
Background
Atherothrombosis is defined as an unpredictable, sudden disruption of an atherosclerotic plaque, which leads to platelet activation and thrombus formation. Atherothrombosis is the underlying condition which causes coronary artery disease (CAD), including myocardial infarction (MI) and angina pectoris (stable or unstable), stroke, and peripheral artery disease (PAD) [1] . CAD and stroke constitute the leading causes of death and disability worldwide [2] . Moreover, a recently published systematic cost-of-illness study that aimed to assess the economic burden of cardiovascular disease (CVD) in the enlarged European Union showed that CVD is a leading public health problem [3] . However, the major limitation of the aforementioned study is the unavailability of necessary data which caused the authors to make many assumptions and extrapolations.
In Greece, an accurate estimation of the total economic cost of atherothrombosis has never been provided due to lack of data. This highlights the need to collect data in order to obtain an accurate estimation of the total economic burden of atherothrombotic disease. The data required for this purpose is the prevalence of several clinical manifestations of the disease and several atherothrombotic risk factors as well as the utilization rate and cost of various health services related to the atherothrombosis management.
Age, smoking, hypertension, diabetes mellitus and hypercholesterolemia are major atherosclerotic risk factors. As concerns the prevalence of the last three risk factors, few data are available in Greece [4] [5] [6] [7] [8] [9] [10] [11] . However, the proportion of people who are aware of these conditions and not the actual prevalence, which often includes silent cases of people who are not consuming resources, is necessary in order to achieve an accurate estimation of the economic burden of atherothrombotic disease in a country.
In Greece, there are only few data regarding the awareness and treatment of the aforementioned risk factors. Moreover, there are limited data regarding the prevalence of the clinical manifestations of atherothrombosis [12] [13] [14] [15] , while data regarding the utilization rates of several vascular interventions (i.e. percutaneous coronary intervention (PCI), coronary artery bypass grafting (CABG), angioplasty or surgery of a peripheral vessel) are lacking. Therefore, the objective of the current study was to evaluate the prevalence of selected atherothrombotic risk factors and clinical manifestations of atherothrombosis, as well as the utilization rates of vascular interventions in a representative nationwide sample of Greek adults. These data will be used in order to estimate the total economic burden of atherothrombotic disease in Greece.
Methods

Study sample
During December 2009, 89,526 phone numbers were randomly selected in order to recruit men and women from all Greek regions to participate in a random-digit dialled (RDD) telephone nationwide survey. From the study design, it had been decided that the sample would be stratified by gender, age group and Greek region (i.e. proportionally stratified sampling procedure) in order to be more representative. Moreover, it had been decided that 0.03% of the total population of each Greek region, with only one person per household, would be interviewed in order to obtain 3,000 completed questionnaires (Additional file 1). This sample size had been calculated as adequate in order to estimate the proportions with a maximum error of 2% at a probability level < 0.05. The procedure used to recruit the sample was the computer assisted telephone interviewing (C.A.T.I.) technique. In particular, telephone numbers were loaded in a phone centre and were distributed to agents on availability basis. When a call resulted to an answer the questionnaire appeared to the agent and the communication was initiated. All agent and campaign activities were monitored by supervisors through performancemonitoring software. From the initial planning, several routines were implemented during the dialling process in order to minimize the non-response rate. From 89,526 phone numbers, only 41,639 were handled calls (conducted persons). The rest being rejected due to various reasons (No answer, busy, etc). Of the 41,639 conducted persons, 18,758 were eligible for the present study. Persons were unsuitable for interviewing only if they were younger than 18 years old, or they belonged to a combination of age group-gender-region (i.e. strata) for which the necessary number of participants had been enrolled. Of 18,758 eligible subjects, only 3,007 agreed to participate (response rate: 16.0%). The average time of completion of a questionnaire was 3 minutes and 21 seconds. All participants were informed by the interviewer about the aims and procedures of the study. However, since this was a telephone interview no written informed consent was obtained from the participants. The study was approved by the ethical committee of our Institution and was carried out in accordance with the Declaration of Helsinki (1989) of the World Medical Association.
Investigated measurements
A structured questionnaire (Additional file 1) that was developed specifically for the purposes of the current study was used in order to retrieve various data from participants. In particular, participants were asked to report their age (divided into 5 groups: 18-24, 25-39, 40-54, 55-64, 65+ years old), marital status (married/ cohabiting, single, divorced/separated, and widowed), educational status (years of education), nationality (Greek, and immigrants), region of residence (urban, rural), and occupational status (unemployed, retired, university student, housewife, self employed, servant, farmer, and unable to work). In addition, participants were asked to report their weight (kg) and height (m) so that their body mass index (BMI) could be determined. Then, participants were categorised as "normal-weight" (18.5 < BMI < 25 kg/m 2 ), "overweight" (25 < BMI < 29.9 kg/m 2 ) and "obese" (BMI > 29.9 kg/m 2 ). Participants' smoking habits were also recorded (i.e. never smokers, former smokers and current smokers).
Information relevant to health status, with a focus on arterial hypertension (defined as diagnosed by doctor or use of anti-hypertensive treatment), hypercholesterolemia (defined as diagnosed by doctor or use of lipid lowering agents) and diabetes mellitus (defined as diagnosed by doctor or use of hypoglycemic treatment), as well as the time of the first diagnosis, were recorded. Any history of angina, MI, stroke, or PAD diagnosed by a doctor, as well as the time of first diagnosis were also recorded. Finally, participants were asked to report whether and when they had undergone any of the following interventions: PCI, CABG, angioplasty of a peripheral vessel or surgery of a peripheral vessel.
Statistical analysis
Categorical variables are presented as absolute (n) and relative frequencies (%). The chi-square test without the correction of continuity was used in order to evaluate the associations between categorical variables. The prevalence of one, two, and three or more atherothrombotic risk factors was determined for the overall study population and men and women, separately. Then, the multiple multinomial logistic regression analysis was conducted in order to evaluate the association of several socio-demographic factors (independent variables) with the probability of having 0, 1 or ≥2 atherothrombotic risk factors (dependent variables). The results are presented as odds ratios (OR) and 95% confidence interval (CI).
A probability value of 5% was considered as statistically significant. All statistical calculations were performed using SPSS version 17.0 software (SPSS Inc, Chicago, Il, USA).
Results
The socio-demographic characteristics of the participants are presented in Table 1 . It was observed that the majority of participants were married, Greek, retired and servants, overweight/obese, non-smokers and resided in urban areas. Moreover, it should be highlighted that almost 1/5 of participants reported that they had a very low educational status (≤6 years) and almost 6% of participants reported that they were unemployed.
The prevalence of the clinical manifestations of atherothrombosis in relation to participants' socio-demographic characteristics is presented in Table 2 . In the overall sample, 2.5% of participants reported that they had been diagnosed with angina, 2.0% with MI, 1.6% with stroke and 2.5% with PAD. The prevalence of all manifestations increased with increasing age. The prevalence of angina, stroke, and PAD was significantly higher among widowed people, while the prevalence of MI was significantly higher in widowed, divorced/separated and married compared to singles. Furthermore, the prevalence of these diseases was higher among retired people, obese, those with very low educational status, and non-smokers.
The prevalence of several atherothrombosis-related interventions in relation to participants' socio-demographic characteristics is presented in Table 3 . Overall, 1.5% of participants reported that they had undergone PCI, 1.4% CABG, 0.6% angioplasty of a peripheral vessel and 0.7% surgery of a peripheral vessel. The associations observed between the prevalence of these interventions and participants' characteristics were similar to those observed between atherothrombotic clinical manifestations and participants' characteristics.
The distribution of selected traditional CVD risk factors in relation to participants' socio-demographic characteristics is presented in Table 4 . Overall, 6.5%, 17.7% and 14.0% of participants reported that they had been diagnosed with diabetes mellitus, hypertension and hypercholesterolemia, and/or being treated for these conditions. The prevalence of these atherothrombotic risk factors was significantly higher among participants aged more than 65 years old, widowed, Greek, retired, obese, those with very low educational status and nonsmokers. Moreover, although no difference was detected in the prevalence of diabetes mellitus between men and women, women were more likely to be hypertensive and hypercholesterolemic. Considering clusters of smoking, diabetes mellitus, hypertension and hypercholesterolemia, it was found that 48% of participants had none of these risk factors, 40% had one, 9.5% had two and 2.5% had three or more risk factors. Including obesity in the aforementioned risk factors, 41.4% of participants were found to have none, 40.7% to have one, 13.4% to have two and 4.7% to have three or more risk factors. A statistically significantly difference was detected in the distribution of number of atherothrombotic risk factors between genders. In particular, women were more likely to have three risk factors or more (6%) compared to men (3.5%, p = 0.002).
Then, multinomial logistic regression analysis was carried out to evaluate the association of selected sociodemographic risk factors with the probability of having one or two and more risk factors among the five risk factors (obesity, smoking, diabetes mellitus, hypertension, hypercholesterolemia). This analysis revealed that participants' age, educational status and gender were significantly associated with the probability of having one risk factor versus none, while only age and educational status were associated with the probability of having two or more risk factors versus none (Table 5) .
Discussion
The present study provided data on the self-reported prevalence of CVD risk factors, main clinical manifestations of atherothrombosis and utilization of vascular interventions at a nationwide sample of 3,007 adults from Greece, in 2009. Although a considerable number of previous studies have presented similar data, they have been conducted earlier than 2005 [4] [5] [6] [7] [8] 10, [16] [17] [18] . Therefore, there are no recent data regarding the prevalence of atherothombosis in Greece. Moreover, the preset study was conducted as a part of a cost-of-illness study (The Burden of Atherothrombosis in Greece: Study of Medical and Social Implications) in which almost 800 patients with a history of or at risk for atherothrombosis were followed-up for a period of one year. The aim of these studies was to combine the prevalence data of the telephone survey with the annual cost per patient obtained from the cost-of-illness study in order to estimate the total burden of atherothrombosis in Greece. The findings of the current study indicate that the prevalence of hypertension, hypercholesterolemia, and diabetes mellitus were 17.7%, 14.0% and 6.4%, respectively. Moreover, the prevalence of CAD, stroke and PAD was found to be 4.5%, 1.6% and 2.5%, respectively. Although the results of the present study are not comparable with those reported in the majority of the previous studies, their findings as well as their sample size, age of population, period of study, etc are presented in Table 6 , for the purpose of discussion. The majority of these studies are large-scale epidemiological and wellorganized surveys. The comparison shows that the prevalence of any condition/disease in our study was lower than in the others studies [4] [5] [6] [7] [8] [9] [10] [11] [14] [15] [16] [17] [18] , with the exception of the Nutritional and Health Survey that was conducted with a similar study design to the one used in the present study [4] . In particular, the prevalence of hypertension, diabetes mellitus and hypercholesterolemia reported in the Nutritional and Health Survey carried out by Pitsavos et al. in 2004, was 15.5%, 6.0% and 19.1%, respectively [4] .
The differences observed between the findings of our study and those of the previous large-scale epidemiological studies could be attributed to the fact that in the latter, clinical examination has been used to identify subjects suffering from several conditions or diseases. Moreover, comparison of the present results with those of epidemiological studies indicates that the present study seems to underestimate the actual prevalence of the aforementioned risk factors in Greece. However, the current data provide an accurate estimation of the prevalence of people who are aware or/and treated of their condition, since data of epidemiological studies indicate that less than half of sufferers tend to be aware of their condition. For instance, although the prevalence of hypercholesterolemia was estimated to be 37.7% in the ATTICA study, less than 50% of them were aware of their conditions corresponding to about 17% of the total sample [17] .
As concerns the prevalence of the several clinical manifestations of atherothrombosis, previous data for Greece are limited. In particular, only one study was found to provide data regarding the prevalence of MI [14] . The results of this study indicate that the prevalence of MI in Greece in 2002 and 2006 was almost twofold higher than was observed in the present study (Table 6 ). Moreover, the METS GREEK Multicenter study provides some data regarding the prevalence of coronary artery disease, stroke and PAD [15] . With the exception of PAD prevalence which the current results are in accordance with those reported by Athyros et al. the present data seems to underestimate the prevalence of coronary disease and stroke in Greece.
Finally, as concerns the prevalence of the use of several atherothrombosis-related interventions, only limited data are available for Greece. For example, it is known that almost 19,000 PCIs/year are performed, that is 0.2% of the total adult population in Greece undergo a PCI each year [19] . However, our own data indicate that 0.1% of the population underwent PCI during the last year.
Despite the relatively large size of the sample, the results of the present study may be affected by several methodological factors related to the study design. Above all, in conducting a survey by telephone instead of face-to-face at the homes of respondents leads to automatically exclusion of individuals without telephone service [20, 21] . Moreover, several studies have showed that the response rate of telephone surveys is lower than that of face-to-face surveys indicating that the former are vulnerable to a greater non-response bias that may affect the representativeness of the sample [20, 22] . The response rate of telephone surveys reduces due to low conduct rate that can be attributed to the mobility of people (i.e. individuals are not often at home). It has been showed that around half the initial calls in a typical telephone survey go unanswered. Callbacks -especially those spread across different times and days of the week -are likely to produce a higher response. In the present study these routines were implemented during the dialling process in order to minimize this bias. Moreover, based on initial planning, individuals were unsuitable for interviewing if they belonged to a combination of age group-gender-region (i.e. strata) for which the necessary number of participants had been enrolled, in order to ensure the age-gender-region representativeness of sample. Another factor that leads to lower response rate in a telephone survey is the unwillingness of subjects to cooperate and engage in the interview, as well as the fact that telephone responders are more likely to express dissatisfaction with the length of the interview than face-to-face respondents, despite the fact that the telephone interviews were completed more quickly than the face-to-face interviews [21] .
Apart from the low response rate, telephone surveys may suffer from poor response quality compared to face-to-face surveys [21] . First of all, the responder must retrieve all relevant to question information from memory, integrate that informatio [2] n into a summary judgment, and report that judgment accurately. However, a responder may become fatigue, especially when the interview is long and the questions are asked quickly. Moreover, multitasking (i.e. doing several things during interview such as cooking etc) is a phenomenon that may characterize telephone interviews to a greater extent than face-to-face interviews and may affect the quality of responses. Finally, the telephone does not permit responders and interviewers to develop an interpersonal trust as emerges in face-to-face interactions. Consequently, responders may not feel as confident that their interviewers will protect their confidentiality as responders in face-to-face interviews. Moreover, telephone respondents may be less sure of who will have access to their answers and how they might be used, leading these people to be less honest in discussing potentially embarrassing attitudes or behaviors.
Conclusions
In the present study, the prevalence of atherothrombotic disease, as well as the prevalence of selected traditional atherothrombotic risk factors, was estimated in Greece. These data indicate that atherothrombosis is a prevalent disease in Greece. Therefore, specific programmes aiming to primary prevention of atherothrombosis should be developed and implemented in Greece. Moreover, the data of the current study could contribute in obtaining an accurate estimation of the economic burden of atherothrombosis in Greece because people who are aware of their condition/disease are those who use health care resources. Therefore, this portion is useful to estimate the total direct health care cost related to atherothrombosis at a national level.
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